M eramec College Algebra  TEST 1B Solution Fall 2009

NAME: Score /100
Please print
SHOW ALL YOUR WORK IN A NEAT AND ORGANIZED FASHION. NO W ORK — NO CREDIT
CircleT or F, whichever iscorrect. 2 pts. each for 1-25. 4 pts. each for all others.

1. T F  Everyrationa number isa integer.
2. T F If anequation hasasolution, then it isaconditional equation.

3. T F Thegraph of alinear equation in one variableisaline.

4. T F 2isasolutionof x> + x2 + x = 30

5. T F If both sides of an equation are multiplied by 3x — 4, the resulting equation is equivalent to the
original equation.

Circlethe symbol for the smallest set of numbers which containsthe number given at the left.

The Symbols are standard: C isthe complex numbers, R isthe rea numbers, F istheirrational numbers, Q is
the rational numbers, Z istheintegers, W isthe whole numbers, and N is the natural numbers.

6. Thesmallest set which contains-3isC R F Q Z W N

7. Thesmall%tsetwhichcontains%—ﬁ isCRFQZWN

8. Thesmallestsetwhichcontains\/gisc RFQZWN
2

9. Thesmallest set whichcontains17isC R F Q Z W N

10. The_ smallest set which contains7j isC R F Q Z W N

11.Thesma||estsetwhichcontains§isC RFQZWN
5

Fill in each of the blanksto makethe statementstrue.

12. The midpoint of the line segment joining the two points (X1, Y1) and (X2, y) is given by the formula

X +X. Yy 4y
midpoint js | +—2, -1 "2
2 2

13. If the number 3 makes a particular equation true and 5 makes that same equation false, then that equation is

aconditional equation.

14. Two equations are equivalent if they have the same solution sets.



15. The graph of an equation consists of al the points, and only those points, whose coordinates are solutions of

the equation.

16. If any expression is added to both sides of an equation the resulting equation is equivalent to the original
equation.

17. A linear equation in one variable is an equation that can be written in the form ax + b = O whereaand b are
real numbers with anot zero.

18. Theformulafor the area of atrapezoid with bases b and B and height his A = ;(B +b)h.

19. The norm of a complex number a + bi is a” + b

20. The multiplicative inverse of acomplex number a + bi isits conjugate divided by its nor m.

Circle all thewordswhich could be used to correctly complete the sentence.

21.2x-7=0isa(linear quadratic identity conditional contradiction) equation.
22.2x-5=2x+ 3 isa(linear quadratic identity conditional contradiction) equation.

23. (x+2)(x + 5) = x>+ 7x + 10isa(linear quadratic identity conditional contradiction) equation.
24.3x? + 4x = 3x + 2isa(linear quadratic identity conditional contradiction) equation.

25. Complete the statement of the Distributive Property.
If a b, and c arereal numbers, thena(b + c¢) =ab + ac

26. Compute the sum (2 - 3i) + (6 + 4i). Show the steps.
(2-3)+(6+4i)=(2+6)+(-3+4)i =8+

27. Compute the product (2 — 5i)(4 — 2i). Show the steps.
(2-50)(4-2i) = (2)(4) (i + (-5)(4)i +(-5)(-2)i’
8 — 4i — 20i + 10i°=8 —24i —10 = -2 -24i



28. Change (2 + 4i) = (3 - 2i) to the equivalent multiplication (thisis a correction) problem.

(2+4)+ (3-2)= (2+4/).( 3+2ij:(2+4i).(3+2/j

3% 422 13

29. Solveb5x — 7 =3x + 1. Show the steps.
5x-7=3x+1
2x-7=1
2x =8
Xx=4
The solution set is{4}

30. Use the Quadratic formulato solve 3x* — 3x — 4 = 0 Show the steps.

-b + \/b2 —4ac

2a

. 344/(-3)? - 4(3)(-4) 3:49+48 34457

2(3) 6 6

Use x =

31. Calculate the distance between the points (3, 5) and (7, -2).

d= \/(X1 Xy, -y, =7 -3F +(2-57 =@ +(-7) =16+ 49 - 65

32. Sketch the graph of {X ‘2 < x <4

-
]
L



33.

34.

Consider the following process for solving 3x? — 7x = 6:
Eq.1 3*-7x =6

Eq.2 3A*-7x-6 =0

Eq.3 Bx+2)(x-3)=0

Eq.4 3Xx+2=0 OR x-3=0

Eq.5 3xX=-2 OR x-3=0

Eq.6 x=—§ OR x=3

Eq.7 The solution set for the original equation is{3, —2}.

Now answer the following four questions about the above process.

33a. State the property which assures us that Eq.1 is equivalent to Eg.2 Additive Property of Equations: | f
any expression isadded to both sides of an equation theresulting equation is equivalent to the original
equation.

33b. State the property which assures us that Eq.3 is equivalent to the two equations joined with OR in Eqg.4
The Zero Factor Property: If aand b arereal numbersand ab =0,thena=0o0r b =0.

33c. State the property which assures us the first equation in EQ.5 is equivalent to the first equation in Eq.6
Multiplicative Property of Equations: If both sides of an equation are multiplied by the same non-
zeroreal number, the resulting equation is equivalent to the original equation.

33d. The equationsin Eq.6 are called simplest equations.

Solvethe equation v/2x -1 = x — 2
I will help you by providing some of the steps. You areto supply the others.

V2x -1 = x -2 (I will sguare both sides)
2X-1=x*-4x+4
This second equation is not equivalent to the first equation. However, the solution set for the second

equation contains the solution set for the original equation. (#)
Now | will add -2x + 1 to both sides of the second equation to obtain
x?—6x+5=0 (You cantakeit from here. Finish solving the equation. Find the solution set.)
x-5x-21)=0
By The Zero Factor Property
Xx-5=00R x-1=0
x=50R x=1
These must be tested because of (#)
Test5: /2(5)-1=5-2is TRUE

Test1: /2(1)-1 =1-2is FALSE

The solution set for the original equation is {5}



35. Find al values of x satisfying the following conditions.

y1=2x2+5x—4 y2=—x2+15x—10 and y,-y,=0
v, v, = 0 implies (2x” +5x —4)-(-x* +15x ~10) = 0
3x°-10x +6=0

B -b + \/b2 —4ac

Use 2a
. 10i\/(—10)2 ~4(3)(6) 10++100-72 10428 1027 547
2(3) 6 6 6 3

36. Consider theformula S =

. Solveforr.
1-r

c
S =
1-r
S1-r)=c
S-Sr=c
-Sr=C-5S
C-S_s-cC
- -S S

r

38. Afieldistwiceaslongasit iswide. The perimeter of the field is 300 feet. What are its dimensions?
Let x bethewidth

Then 2x isthelength

Let P bethe perimeter

Then P =300 X
And P = 2x + 2(2x) =2x + 4x = 6x
We now have two expressions for the same quantity so they

must be equal. 2\.
Thisyields 6x =300 :
and x =50

From which if followsthat thefield is 50ft. wide and 100 ft. long.

Comments About the Test



1.* We no longer use e to indicate endpoints are included. Instead we use standard interval notation [ 1.
Similarly we no longer useo, we now use ( ) instead.

2. Thereisno chance of correctly using aformulaif you don’'t know it.

3.% Language

We add something to both sides.

We multiply both sides by something.

It isincorrect to write: add both sides by the same number.

It isincorrect to write: multiply the same number to both sides.

Use the word “solving correctly. eg. When finding the distance between points, you are computing not
solving. eg. When multiplying two expressions, you are computing not solving.

4.%* |If two expressions are equal, you MUST indicate that fact with an equal symbol (=). If two expressions are
not equal, you may not place and equal symbol between them.

5. Don't end aline with a symbol like =, <, or >.

6. * There are many quadratic equations but only one quadratic formula.
Definition: A quadratic equation in one variable is an equation which can be written in the form
ax?+bx +c=0.
The quadratic formulais:
Quadratic Formula: The solutions of a quadratic equation ax* + bx + ¢ = 0 are given by

= —biijz— 4ac
2a
. . -b +\b? - 4ac L
Under no circumstances should you write 0 = . . Thisindicates a complete lack of
a

understanding and will result in mgor point deduction.

7. The symbol & means the empty set, consequently when writing mathematicsit is improper and a potential
source of misunderstanding if one draws a line through the symbol O for zero.

8. * When working a*“word” problem:

At the very least there must be an English statement which identifies the variable you intend to use.

At the very least there must be a conclusion written in an English statement.

The work between these two statements must be organized so that it presents a coherent and logical argument
leading from the hypothesis (the statement of the problem) to the conclusion. This part of the work frequently
contains words and even entire English sentences.

9. * Mathematicsis case sensitive. It isincorrect to change the case of aletter used in aproblem. The symbol r
isentirely different than R and it must be assumed that they represent different quantities.

10. Read and answer the question. Don’'t do all sorts of other things. For exampleif asked to change adivision
problem into the equivalent division problem, do that but then do not carry out the division.



11. * Never write two operation symbols next to each other. Don’t write — — 2 when you mean — (- 2). Don’t
write — + 3 when you mean — (+3).

12. * Thefollowing isincorrect:
X*+6x+5=0
(x+1)(x +5)
By the Zero Factor Property
X+1=00Rx+5=0
The 0 cannot just come and go in some willy-nilly fashion.

13. When adding or multiplying two expressions there is no solution set involved or solution for that matter.
Look up the definition of solution and solution set.

14. * When adding or multiplying two complex numbers (or any other expressions) there is no excuse for
setting that sum or product equal to zero. Think about it abit. If asked to add 3 and 4 you would not compute 7
and then set that equal to zero to get 7 = 0 and decide there was no solution. If asked to compute (3x + 2)(X — 5)
you certainly would not set that product equal to zero and solve for x.

15. * It isimpossible for an equation to be both linear and quadratic. Look at the definition of quadratic
equation—why does it include the statement that the |eading coefficient not be zero.

16. * Thefollowing isan example of an incorrect cancellation. 3 +67X _1 +27X . To understand thisjust a

. 11
little better look at %which clearly is — a number just a bit less than 2. Now look at what such

6
3+8_ﬁ+8_1+8_1+)§/_1+4

6 2 Z
It must follow that this form of cancellation isincorrect. Cancellation is the process of identifying common

factors OF (not in) the numerator and denominator, recognizing that their quotient is 1 and omitting the 1 from
the product.

creative cancellation produces. = 5. Certainly 5is not abit less than 2.

17. Algebralikes fractions and does not like decimals or mixed numbers. Avoid the use of decimals or mixed
numbers when speaking Algebra.

18. * Guessing is not an algebraic method.

19. * Two equations CANNOT be equal.



